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(57) [Abstract] 

[Objective] 

objective of this invention in order to control moisture 
vaporizing of soil mainly, being to offer artificial particulate 
mulching material which has commodity that is inexpensive. 

[Constitution] 

With earth or clay or blend as main raw material , it treats that 
with aqueous solution of water, solubility organic polymer 
compound , after diameter from 2 mm to 4 cm formed in particulate, 
drying, it obtains mulching material of particulate - 

Especially, there is a silanol modified polyvinyl alcohol , normal 
polyvinyl alcohol as the effective water solubility organic 
polymer compound , the effectiveness of starch is high. 



In addition, in artificial particulate mulching material of this 
invention , it was possible by mixing the powder charcoal and 
highly water absorbant resin , chemical fertilizer etc to grain , 
to grant source or other function of earth temperature rise , 
retention of water and the fertilizer other than vaporizing 
suppression effect of moisture of soil . 

[Claim(s) ) 



[Claim 1] particle diameter where it treated earth or clay , or 
blend with aqueous solution of water solubility organic polymer 
compound , dried and made in grain of 2 mm or greater to 4cm or 
less , the water solubility organic polymer compound from 0 .05 wt 
% to 10 wt % of artificial particulate mulching material which 
designates that it contains as feature. 

[Claim 2] silanol modified polyvinyl alcohol , polyvinyl alcohol , 
poly' (sodium acrylate ), mixing inside one, two or more kinds of 
polyethylene glycol , polypropylene glycol , water-soluble 
polyurethane , polyacrylamide , carboxymethyl cellulose , starch 
as water solubility organic polymer compound, artificial 
particulate mulching material which it states in Claim 1 which 
designates that it uses as feature. 



[Claim 3] powder charcoal of quantity which from 0.05 wt % to 15 
wt % vis-a-vis earth or. clay , or blend , the artificial 
particulate mulching material which is stated in Claim 1 which 
designates that inside one, two or more kinds of highly water 
absorbant resin , chemical fertilizer is contained as feature 

[Description of the Invention] 



[0001] 



[Field of Industrial Application] 

As for objective of this invention , in order to control the 
moisture vaporizing of the soil mainly and there are times when 
artificial mulching material which has commodity which is 



substituted to straw is offered, the greening industry which does 
the roadside tree , park , garden or other greening other than 
agriculture and forestry as Industrial Area of Application of this 
invention. 



[0002] 



[Prior Art] 



When technology regarding conventional mulching material is done 
overview , first, there is a poly vinyl chloride film or other 
film . 



This is used for tunnel mulch etc. 

As for the effect, there are times when growth of plant is 
hastened, the gas temperature inside tunnel by maintaining more 
highly than external air mainly. 

But, there is a problem etc of cost which makes problem , tunnel 
mulch becomes the problem , the waste film becomes a problem and 
problem in ventilation in this method . 

Next, the rake mulch is extremely rare. 

This being something which lays stone in roadside tree or other 
root , with the effect which controls vaporizing of soil water is 
something which can expect, also, effect which .holds down growth 
of weed . 

But, the fact that it is not used for rice field and field is in 
order to cause hindrance to cultivation, because stone enters into 
large scale in soil layer. 

In addition, there is also a spreading straw mulch which uses rice 
plant straw etc but commodity has been gone with insufficiency of 
raw material and the problem of labor . 



According to above, mulching material is something which has 
problem that with cost aspect , environmental aspect , material 
surface is lacking in commodity with Prior Art . 



[0003] 

[Problems to be Solved by the Invention] 

this invention solves problem of cost aspect , environmental 
aspect , material surface which mulching material has with the 
Prior Art designated that new mulching material is offered as 
problem . 

Namely, it is to offer new particulate mulching material where 
Problem That This Invention Seeks to Solve is a commodity that is 
inexpensive and is kind in environment and plant. . 

[0004] 



[Means to Solve the Problems] 

In order to solve problem by this inventor, the invention offers 
a commodity that is inexpensive furthermore, it offers kind 
particulate mulching material that is kind in environment and 
plant, the next kind of means was adopted. 

First, we had decided to adopt earth or clay , or blend which is 
familiarly large scale as raw material which becomes the main 
component . 

In case of this, bentonite. (DANA 71. 3. la. 1-2 ) kaolin etc is 
suitable as the uniform raw material , but, at kind of place where 
that does not enter into the hand, it can use earth of field or 
rice field as the raw material . 



Of course, mixing earth and clay suitably, it can also use as the 
raw material . 



[0005] 



In order granulation to do earth or clay or blend of these main 
raw material, next, we had decided to use water solubility organic 
polymer compound as fixative between. the particles. 

For example, silanol modified polyvinyl alcohol , so-called normal 
polyvinyl alcohol , poly (sodium acrylate ) , polyacryl amide , 
polyethylene glycol , polypropylene glycol , carboxymethyl 
cellulose , starch etc is effective as the fixative \ 



In addition, particulate mulching material which was made to 
continue to maintain the function, over long period as much as 
possible it becomes inexpensive as total cost. 

Furthermore long term use after doing, grain shape of mulching 
material deteriorating, mixing in soil , in order to be accustomed 
to very plus vis-a-vis soil and plant not to become the minus it 
is important to choose main raw material and the fixative . 



[0006] 

Furthermore, as for this inventor, he succeeded in being able to 
give the next kind of many functions in particulate mulching 
material which is invented newly. 

Namely, other than function which controls vaporizing of the 
moisture of soil as particulate mulching material , earth 
temperature of soil rising, supply fertilizer vis-a-vis function 
and plant which promotes growth of plant, they are functional and 
other functions which stores water such as rain water or other 
supply . 

We had decided to take means that powder charcoal of predetermined 
amount , mixes one, two or more kinds of chemical fertilizer , 



highly water absorbant resin in particulate mulching material. 



[0007] 



[Working Principle] 



Regarding to this invention, next, you explain action concerning 
the means which you adopt in order to solve the above-mentioned 
problem . 

Action of those means meeting, entanglement it is a problem of 
this invention , there is a commodity that is inexpensive and kind 
to environment and offer to solve mulching material in plant. 



Fact that mulching material which has commodity that is 
inexpensive, it expressed the problem, the main raw material being 
inexpensive, first, and it must be something which enters into a 
means everywhere. 

Especially, a site which is used closely, those which can be 
procured are desirable. 

Because of that, it processed in particulate field or with earth 
in rice field as main raw material and original field and it 
thought that it returns to the rice field. 

The transportation cost of raw material becomes main cost at this 
place meeting. 

It is good if not considering the purchase expense of the raw 
material . 



But, as for somewhat variation coming out, it is not avoided in 
the quality of particulate mulching material in this case. 

In the case of clay is used as the main raw material , when either 



one you call, the product where degree of uniform is high with 
factory production direction is acquired. 



But when clay is used, it is necessary to purchase and that much 
becomes high cost , because of the cation exchange ability of 
soil, it becomes large, merit that comes from the increase of the 
retention of the fertilizer ingredient. 

In addition, when mixing earth and clay as main raw materials , 
when you think of the case where you use only the earth and it 
becomes intermediate of the case when you use only clay . 



[0008] 



Vis-a-vis raw material regarding means which processes earth or 
clay or blend of raw material in particulate , plastic limiting 
value closely with dark circle it kneaded in fully including 
aqueous solution of water soluble polymer compound and adjusted, 
from 2 mm to 40 mm formed in grain and dried. 

And in this case, vis-a-vis raw material from 0.05 wt % to 10. 

It tried to include water solubility organic polymer compound of 0 
wt % . 



Furthermore, when you explain in detail, average particle 
diameter, there is a function which controls vaporizing of 
moisture of soil and as mulching material with grain of 2 mm , has 
vaporizing suppression of moisture of soil with those of ball 
condition of 40 mm , it means that average particle diameter as 
the mulching material . 

But in regard to use, as for convenient average particle diameter, 
those are approximately of 5 mm . 



[0009] 



The content of water solubility organic polymer compound in grain 
is from 0.05 wt. % to 10.0 wt % , has shown the fact that the 
amount used of water solubility organic polymer compound for raw 
material in order on handling to obtain desirable grain with types 
of raw material depends on the types of water solubility organic 
polymer compound and types of the raw material . 



grain which very includes silanol modified polyvinyl alcohol of 
0.05 wt %, for example, Masago earth and adding starch of 5.0 wt % 
to bentonite (DANA 71. 3. la. 1-2 } to make into a paste , grain 
which it made, on handling of initial stage it showed almost close 
stability . 



10010] 



particulate mulching material is important as for being in point 
of total cost to show function which long term stability is done 
aforementioned sort, but this inventor picked up water resistance 
as the measure of durability of particulate mulching material, 
this is measured with the next kind of method . 

Namely, after the average particle diameter is made into a grain 
of 5 mm , 50 of these are left for 24 hours at room temperature 
soaking in water, making use of sieve which has the network of 4 
mm square immersed in water, applying for 10 min with a sieve with 
vibration of amplitude of 5 cm, 60 rounds per 1 minute, the number 
of grain which remains on the sieve is counted, For initial stage 
test, it shows the water resistance of the grains for 50 in 
percentage . 

And about those where water resistance is high it did also 
durability is high. 

[0011] 

Adding various water solubility organic polymer compound of 2.0 wt 
% with above-mentioned method with bentonite (DANA 71.3.1a. 1-2 ) 
as starting material vis-a-vis, the water resistance of grain is 
shown as 100 % as the result, the silanol modified polyvinyl 
alcohol measured water resistance of grain, it showed water 



resistance that use polyvinyl alcohol are high. 



In addition, those which use starch showed 23% water resistance , 
water resistance was higher than those which use polyethylene, 
glycol . 



[0012] 



You explain concerning action of means which can give the 
function of keeping the moisture in additional to the vaporizing 
control of the soil in the particulate mulching material . 

First, making temperature of earth of root area of plant high, 
with objective which promotes growth of plant it designated the 
grain as black . 



As material of blackening , powder charcoal and other powder 
charcoals are used, which designate rice hulls which presently has 
been troubled to dispose, such as processing with a country 
elevator of each area used for sintering . 

This prevents reflection of sunlight with grain surface, earth 
temperature is raised which is useful in order for plant growth. 



If additional quantity of powder charcoal of 0.1 wt % or greater 
is used in the raw material , a good effect can be recognized. 



When you used, for example, bentonite (DANA 71. 3. la. 1-2 ) as raw 
material and with thickness of 7 mm you laid silanol modified 
polyvinyl alcohol of 2.0 wt % , grain of average particle diameter 
5 mm which includes powder charcoal of rice hulls of 1.0 wt% , in 
soil surface vis-a-vis, you observed earth temperature at a depth 
of 3.0 cm from earth surface, It has high minimum gas temperature 
of just 1 day a rise of 2.1 deg C in comparison with those which 
do not put in place of the grain , 



Next, function as source of fertilizer for plant by mixing 
chemical fertilizer of 15 wt % or less of raw material in grain , 



it could be given. 



The fertilizer ingredient in grain liquefied with rainfall , etc 
it is utilized in plant , but all fertilizer ingredient dissolves 
after putting out, density of the grain maintained 1.1 or more , 
floated with rainfall and etc it tried not to it flow out. 



Furthermore, as source of water in grain, water reservoir 
function can be given, a means which mixes highly water absorbant 
resin of 2.0 wt % or less vis-a-vis raw material was taken. 



This invention is explained below with the Working Examples. 



[0013] 



[Working Example (s) ] 



1. Masago earth of 5 kg was inserted in pot of 1/5000 a, a bottom 
opening in the net form is provided in order that just water comes 
out, those are closed for test, tested inside green house of 150 
m2 . 



First, watering it did from the top of pot and being a place where 
you verified that water comes out of bottom opening , it stopped 
watering , left for 24 hours. 

Namely, it means to keep moisture in the earth of the pot 
corresponding to the soil water-soluble amount . 



A predetermined thickness of particulate mulching material of 
various composition is laid oh this pot , 1 week later, it 
measured amount of vaporization of moisture and 2 weeks later. 

The test is conducted for a total of 3 times, taking those 
average , it showed the measurement result. 



When in Table 1, the average particle diameter of the various 
mulching material is 5 mm, it is laid on the earth in the pot at 
a thickness of 7 mm, it is laid in uniform thickness, the moisture 
amount of the vaporization portion of those which are put out was 
shown with percent for the initial stage water content. 



Furthermore, as for the initial stage water content of each pot, 
the average is 844 g, the maximum value is 867 g, the minimum 
value is 823 g. 
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Table 1 
Column 1: 



Main raw material 
Sand 

Sand and bentonite mixture 

Bentonite 

Particles 

Column 2 : 

Fixatives 

Powder 

Mulching material 
Column 3 : 

Addition amount (w %) 
None 

Column 4 : 
Vaporization rate (%) 

1 week 
Column 5 : 

2 weeks 

Each symbol which is shown in Table 1 is explained below. 

PVA : polyvinyl alcohol degree of polymerization 1700, degree of 
saponification 98 mol % 



Na-PA :poly (sodium acrylate ) degree of polymerization 500PEG 
•.polyethylene glycol molecular weight 20000 



PPG : polypropylene glycol, molecular weight 25000 



7)1 

al 



do 



0.5 wt % of polyvinyl alcohol is added as agent , making grain 
where the particle diameter differs, average particle diameter to 
thickness of 7 mm, you spread on the earth of pot concerning 
things such as 2 mm and 5 mm , concerning those of 10 mm or greater 
more only you showed result of measuring amount of vaporization of 
moisture with state which is arranged on earth of pot . 



Furthermore, the pot which is used for test is the same system as 
those which are used for Working Example 1 . 
Table 2 
Column 1: 

Average particle size (mm) 
No mulching material 
Column 2 

Moisture vaporization rate (%) 

1 week 
Column 3 : 

2 week 



B 2 







(%) 




(mm) 


i an 


2 M 


ra 


2.0 


17.3 


3 5 . 


7 


5 . 0 


16.2 


3 4 . 


0 


10.0 


19.7 


4 0 . 


8 


4 0.0 


2 9.0 


5 5 . 


I 




3 6.3 


6 0 . 


4 



3. Making use of same system as Working Example 1, polyvinyl 
alcohol of 2 wt % and charcoal powder of 1.0 wt % being something 
which is added with bentonite (DANA 71.3. la. 1-2 ) as main raw 
material vis-a-vis, it is made into a grain of average particle 



diameter of 5 mm , this is laid on the earth of pot in a 
thickness of 7 mm, from the surface of the earth of pot measured 
earth temperature of depth of 3.0 cm with a maximum and minimum 
thermometer . 



The result was shown in Table 3 . 

Table 3 

Column 1 : 

Mulching material 

Powder carbon added 

Powder carbon not added 

None 

Column 2: 

Highest temperature (°C) 
Column 3 : 

Lowest temperature (°C). 

* 3 

M£A U 24.0 15. 1 

n*$tl V 20. 8 13,5 

* 1/ 20o3 12, 8 



4. Making use of same system as. Working Example 1, 1.0 wt % 
adding powder of highly water absorbant resin , polyvinyl alcohol 
2.0 wt% and polyacrylic acid type with bentonite (DANA 71. 3. la. 1-2 
) as main raw material vis-a-vist, it made particulate mulching 
material pf average particle diameter 5 mm . 



On the earth of pot, it lays particulate mulching material in 
thickness of 7 mm , does plug in bottom opening and does not allow 
water to come out , mulching material hides in water, watering 
after doing, 30 min it is left, opened bottom opening and 
furthermore after leaving for 24 hours, it measured water 
retention quantity of each pot, made initial stage water content . 



Of 1 week later, the moisture -vaporizing ratio is measured, and 2 
weeks later, the results were shown in the Table 4 . 



Table 4 

Mulching material 

High water absorbent resin is added 
High water absorbent resin not added 
None 

Column 2 : 

Initial water content (g) 
Column 3 : 

Moisture vaporization rate (%) 
1 week later, 2 weeks later 

n 4 



?)U*vVVi &J8*#1 (%) 

M^ftSfgAU 9 8 3 1 0.2 2 1.5 

t 871 14.0 30.8 

ft L 844 36.3 60.4 



[0014] 



[Effects of the Invention] 

As shown with Working Example , it. understood that as for 

particulate mulching material it is effective in controlling the 

vaporizing of moisture of soil with this invention, it has the 

effect furthermore, that it raises the earth' temperature and the 
retention of moisture . 



In addition, because it can make particulate mulching material of 
this invention from inexpensive starting material which is 
familiar, also it is clear to be a commodity . 



